. Alternaria alternata, Aspergillus flavus, A.ochraceus, A. versicolor and Eurotium herbariorum were isolated on both media. Aspergillus candidus, A. versicolor, C. Cladosporioides, P. aurantiogriseum and T. harzianum 
INTRODUCTION
Sunflower (Helianthus annus L.) is an annual plant native to the North America, transferred to Europe in the 16th century. In the Vojvodina Province, its cultivation started during the World War I, but more intensive production dates from 1930. The highest dispersion of sunflower in this area reached when new Soviet sorts were imported after the World War II, and later, by implementation of domestic hybrids with high oil content (1) .
Based on the content of the main parts of sunflower seed (kernel/hull), oil and proteins, two main types of sunflower can be distinguished: oil type and protein type. Oil type is aimed for industrial production of oil and usually contains 20-30% of hull and more than 40% of oil (referring on seeds with moisture content of 10%), so this type of sunflower belongs to the oil seeds with high oil content. Considering the kernel size, this sunflower type belongs to the group of small-size seeds. Protein type of sunflower is used for industrial production of protein-based sunflower products (hulled kernels, protein flour, "butter" -sunflower kernel cream, etc.), or it can be used directly for consumption, which is why it has been called confection sunflower. This type contains 30% of oil and 40-45% of hull, while the protein content in novel sorts is about 29%, and in hybrid sorts more than 32%. Considering the kernel size, this type belongs to large-size seeds.
Crop plants, including oil seeds, are constantly, although at different extents, very susceptible to contamination by different kinds of moulds (2-7). The level of mould contamination depends on diverse factors, such as: species, sort, hybrid, cultural practices during the growing and maturation phases, conditions during harvest, transport and storage, as well as climatic conditions during growing, maturation ad harvest.
Sunflower is attacked by a number of diseases caused by various microorganisms, including fungi. Of the fungal foliar diseases, leaf spot caused by Alternaria helianthi, Septoria helianthi and other fungal pathogens are relatively important (8, 9) . Fusarium wilt is caused by different species of the genus Fusarium (F. solani, F. oxysporum, F. helianthi, F. moniliforme and others). Sclerotinia wilt and head rot of sunflower are caused by Sclerotinia sclerotiorum (10, 11) . According to many data (3, 12, 13) , sunflower seeds are highly contaminated with fungi which attack the plants at different stages of development, harvesting and storage. In this respect, important role play Aspergillus and Fusarium species, zigomycete and species from the group Dematiaceous Hyphomycetes (Alternaria spp., Cladosporium spp.). A lot of fungal species that contaminate sunflower seeds are toxigenic and under proper conditions produce toxic metabolitesmycotoxins, harmful for human and animal health.
Considering the aforementioned, the aim of this work was to investigate the mycological properties of the protein type of sunflower seeds aimed for the human consumption, during storage and further processing to the final product, with the special focus on the level of the fungal contamination, presence of the specific species and their moiety in isolated mycopopulation.
MATERIALS AND METHODS
The sunflower samples used for mycological investigation were protein hybrids, randomly sampled from one small enterprise for raw hulled sunflower seeds production in the Vojvodina Province.
The following samples were used: seeds after the reception in the silo, massive seed fraction before the peeling, kernels after the peeling, hull, and final product -kernels cleaned from the impurities on the conveyer, and than manually divided into two fractions: a) seemingly whole undamaged kernels without discoloration and b) seemingly damaged kernels, broken or with present discoloration.
Determination of the total mould count per kernel/g, their isolation and identification. For the determination of the total mould count per kernel, the following method was used: 10 g of the sample was treated with 100 ml of 4% sodium-hypochlorite, in order to remove all moulds possibly present on the seed surface. Erlenmeyer flasks (300 ml) were shaken on the rotary shaker for 3 minutes, and then all samples were rinsed with sterile distilled water (2 x 100 ml). On the surface of the solidified media containing antibiotics (1 ml of chloramphenicol and 1 ml of oxytetracyclin per 100 ml of the medium), 8 kernels were aseptically placed. Inoculated Petri dishes were incubated for 7 days at 25°C. For the determination of the total mould count per 1g of hull, the dilution method was used, under the same incubating conditions.
For the both methods, two different media were used: Sabouraud-maltose agar (SMA) and the medium containing yeast and malt extracts and 50% of glycose (MYG50: malt extract -10g; yeast extract -2.5g; glycose -500g; agar -10g; distilled water -1000ml), which has been suggested by Pitt and Hocking (14) for isolation of xerophilic moulds.
All tests were conducted in triplicates. The mould growth was observed each day during 7 days, and the results were expressed as the average per kernel or gram.
Identification of isolated species was done according to Ellis and Samson et al. (15, 16) .
RESULTS AND DISCUSSION
As it was mentioned above, for total mould count determination, two different media were used: SMA, general mycological medium, and MYG50, named for isolation of the xerophilic species. The moisture content of sunflower samples used in this investigation varied from 7.43% in kernel, 9.55% in seed, to 13.93% in hull, which is the reason why the medium suitable for xerophilic moulds was used. After the incubation period, it was observed that all tested samples were contaminated with moulds. In all samples, except in hull, the higher contamination was observed on SMA, comparing to MYG50 (Table 1) . On the SMA medium, total mould count ranged from 1.5/g (hull) to 5.6/kernel (seemingly damaged kernels). On the MYG50 medium, total mould count varied from 1.2/kernel (massive seeds before the peeling) to 7.5/kernel (seemingly damaged kernels). The moulds isolated from tested samples belong to 8 genera and 13 species ( It should be mentioned that some species, such as Alternaria alternata, Aspergillus flavus, A.ochraceus, A. versicolor and Eurotium herbariorum, were isolated from specific samples by using both media, while the others were isolated by using either one of them (Table 3) .
The highest frequency among isolated mycopopulations had the species Alternaria alternata and Eurotium herbariorum. Alternaria alternata was the most ubiquitously found species, it was isolated from all tested samples and on both media, except from the seeds from silo, where it was isolated only on SMA. On the other hand, Eurotium herbariorum was mostly isolated by using MYG50 medium, which was expectable, since it is classified as typical xerophilic species. The species A. candidus, A. versicolor, C. cladosporium and T. harzianum were found in just one of the tested samples. (16) . Table 4 lists the toxic metabolites that this species produces under specific conditions. 
CONCLUSION
The protein type of sunflower was tested on its mycological properties, at various processing stages. The obtained results showed that all samples were significantly contaminated with moulds. The total of 13 species, belonging to 8 genera, were isolated. Two different media were used for the mould isolation, one general medium for mould growth, and other aimed particularly for the growth of xerophilic moulds. The mould growth was observed on the both media, but the higher total mould count was detected using general medium -SMA. Also, the higher number of different species were isolated on SMA comparing to MYG50. About 76% of all isolated species are reported to produce different toxic metabolites.
